Stability of the Listeria monocytogenes ActA protein in mammalian cells is regulated by the N-end rule pathway.
Upon infection of mammalian cells, Listeria monocytogenes lyses the phagosome and enters the cytosol, where it secretes proteins necessary for its intracellular growth cycle. Consequently, bacterial proteins exposed to the cytosol are potential targets for degradation by host cytosolic proteases. One pathway for degradation of host cytosolic proteins, the N-end rule pathway, involves recognition of the N-terminal amino acid and is mediated by the proteasome. However, very few natural N-end rule substrates have been identified. We have examined the L. monocytogenes ActA protein as a potential target for this pathway. ActA is an essential determinant of L. monocytogenes pathogenesis that is required to induce actin-based motility and cell-to-cell spread. We show that the half-life of a secreted form of ActA can be altered in the mammalian cytosol by changing the N-terminal amino acid. Moreover, the introduction of a destabilizing N-terminus into the functional, surface-bound form of ActA results in a small-plaque phenotype in L2 cells, which is partially reversible by an inhibitor of the proteasome. These results indicate that the L. monocytogenes ActA protein is a natural N-end rule substrate, and that optimal function of ActA in mediating cell-to-cell spread is dependent upon its intracellular turnover rate.